
Proposed Plan for a Cleanup of Pit 9 at the 
Radioactive Waste Management Complex, 
Idaho National Engineering Laboratory 

Introduction 

his Proposed Plan ldentlfics the preferred interim T‘. .‘,“. actmn (SIX glossary) nlternatwc for a cleanup of Pit 9 
at the Radioactive Waste Management Complex (RWMC) 
at the Idaho National Engineering Laboratory (INEL). In 
addition, this Plan includes summaries of other interim 
action alternatives for Pit 9. The purpose of this interim 
action is to rcducc the puteutial of cxtcrnal exposure and 
inhalation hazards to workers, and to cxpcdite overall 
cleanup at the RWMC. Interim actions can be taken to 
respond to an immcdiatc site threat or, as in the case of Pit 
9, to take advantage of an opportunity to significantly 
rcducc risk quickly. lnlerim actions are generally followed 
by other cleanup activities to provide long-term proleclion 
of human health and the environment. The Pit 9 interim 
action will be compatible with other long-term cleanup 
activities being conducted at the INEL. 

This Proposed Plan is submitted in accordance with the 
public participation requirements under Section 117(a) of 
CERCLA. The Department of Energy (DOE), the 
Environmental Protection Agency (EPA), and the Idaho 
Depailmen~ of Health and Welfare (IDHW), hereafler called 
“the Agencies”, are seeking comments from the public on 
all of the allanatives identified in this Proposed Plan, not 
just the preferred alternative. The aclual remedy selected 
may bc the preferred alternalive, u modification of such, o 
combination of elements from some or all of the 
alternatives, or another identified interim aclion alternative. 
The alternalive to be used to cleanup Pit 9 will not be 
selecled until the public comment period has ended and all 
comments have been received and considered. This inlerim 
aclion will comply with the Comprehensive Environmental 
Response, Compensalion, and Liabilily Act (CERCLA, the 
Superfund law), and the Hazardous Waste Management Act 
(HWMA, Idaho’s hazardous wale law) 

How YOU can participate - The public is 
encouraged to participate in the remedy selection process. 
You can participate by reading this Proposed Plan, reading 
additional documents in the Administrative Record 
(information used to select a remedy) by visiting one of the 
information repositories listed on page 8, and attending the 
public meeting listed on the last page. Written and verbal 
comments are given equal consideration and can be 
submitted to Jerry Lyle at the address listed on page 10. All 
comments and the meeting transcript will become part of the 
Administrative Record and will be responded to in a 
Respbnsiveness Summary which will be jointly prepared by 
DOE, EPA and IDHW. If you have questions concerning 
the Proposed Plan or other INEL issues, please contact the 
INEL Community Relations Office at the address listed on 
page 10. 

Site Background 

The INEL is an 890 square mile federal facility operated by 
DOE, whose primary missions are nuclear reactor 
technology development and waste management. In 
November 1989, the INEL was placed on the CERCLA 
National Priorities List (NPL) because rcleascs of hazardous 
substances have occurred which may pose a risk to human 
health and the environment. 

Public Comment Period 

December 13, 1991 
through 

January 12,1992 
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The RWMC is located in the 
southwestern portion of the INEL (see 
map at right). Pit 9 is located in the 
northeast cOrner 0i the Sttbsuritice 
Disposal Area (SDA) at the RWMC, and 
cannot be easily identified from the 
surface since soil was placed over what 
was once a waste pit (see map below). 

The inventory of wastes buried within Pit 
9 was estimated from available shipping 
records and the Radioactive Waste 
Management Information System 
(RWMIS) (see map on next page). The 
waste within Pit 9 is primarily waste 
contaminated with transuranic isotopes 
(see glossary) of americium and 
nl,,t,mi,,m “P”,w..f‘vl 111 lhcl Rnrh, Fl?r,r ~.” ,-... Y.l. 6”..“.“.-” I. 1.1” ..--.., I .“.1 
Plant, which includes some 
nonradioactive hazardous constituents. 
Some additional wastes (primarily 
radioactive waste) generated at the INEL 
wcrc aiso i&cd wiihin Pii 9. 
Approximately 110,000 ft’of the waste 
buried in Pit 9 was gcncrated at the Rocky 
Flats Plant, and consisted of drums of 
sludge, drums of assorted solid waste, and 
cardboard boxes contaming empty 

1°C naotoacrt”e waste Management Lomptex (KVVML, at L”r. 
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contaminated drums. There wexe an estimated 4,000 drums; 
2,500 boxes (approximately 1,500 of which contained 
empty contaminated drums); and SO unspecified containers 
of waste buried within Pit 9. In general, the boxes were 
disposed at the north end of the pit, and the drums were 
disposed in the south end, although intermixing of 
containers in the pit did occur. Flooding occurred in 1969 
while Pit 9 was still an active waste disposal pit, which may 
have created additional intermixing. In addition, large metal 

objects may have been disposed north of the transuranic 
drums. 

Scope and Role of This Interim 
Action 

To better manage the investigations needed to determine 
appropriate remedial actions, the INEL has been divided 
intn I” Wl’ilP nrc1 Orn,l”Q IWAG<\ . .._ _- ..__._ _.__ O___r_ \__ -_,. Each W.&G is in !l!I” 

divided into operable units to make 

I 
i 

Drawing not to scale. 

‘it 9 iocated within the Subsurface Disposai Area (SDA) at the RWivIC: 
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characterization and cleanup activities 
easier to manage and to expedite 
overall site cleanup. Many of the 
operabie units at the iX3L are 
currently planned to be interim 
actions. This strategy allows the 
Agencies to focus available cleanup 
resources on those areas which could 
potentially pose the greatest risk to 
the INEL workers, public health and 
the environment. Under this current 
strategy the RWMC has been 
designated WAG 7. Pit 9, which has 
been designated Operable Unit 7-10, 
is located within this WAG. 

A schedule for the characterization 
2p.d clean!y nF em-h nn*rzxhle nnit i< I----“--- r-.““.- -.... .I 



,’ ‘1: located within the INEL Federal Facilities Agreement/ 
,’ Consent Order (FFA/CO) and Action Plan, documents 

which have been negotiated between the Agencies. These 
Anr,,m~n*r ,nn,.in nmrd,,r‘v mrl “rn,-Pc~P< d*~io”wl tn “YI”.a.“,..o ..Y.ll”... Y.“Iv”“.I” “.._ r.--“l”-” “-“.D .t-- .” 
ensue that cleanups at the INEL will be conducted in 
accordance with State and Federal environmental laws. The 
final cleanup action for Pit 9 remediation will be addressed 
in the Remedial Investigation/ Feasibility Study (RI/FS) for 
.I~~m.m.,n-~~..~..I~ . . . . In:.. *__I_ .^_^ L^^,n,,7,1\ ,“C In” L”IIIIIIIIIIr*Lc” rll> tluu IICLIUI~~ I”” ‘P’J,, 
scheduled to be completed in 1997. By starting the interim 
action process now, cleanup activity on Pit 9 will begin 
much earlier than if it followed the RUFS. 

Summary of Site iii&s 

A Preliminary Risk Evaluation (see box next page) was 
conducted to identify the potentially significant risks to 
human health and the environment if Pit 9 was not cleaned 
up. HIstorical records indicate that Pit 9 contains 
radioactive and nonradioactive contaminants. The 
radioactive contaminants include: americium, plutonium, 
barium, cobalt, cesium, strontium, thorium, uranium, and 
vltril>m~ The oonradinactive contaminants include: , ~~~-~~~~~~ 
asbestos, beryllium, calcium silicate, lead, lithium, mercury, 
poiassium nitrate, sodium nitrate, carbon tetrachloride, 
tetrachloroethylene, l,l,l-trichloroethane, 
trichloroethylene, and zirconium. 

Three types of worker exposure were evaluated for 
noncarcinogenic and carcinogenic risks as a part of the 
human health risk evaluation: inhalation of contaminated 
soil, external exposure to radiation, and ingestion of 
contaminated soii. Noncarcinogenic eiiecis were evaiuaied 
by comparing the estimate of intake of the contaminant with 
acceptable levels. If the contaminant concentration at the 
site exceeds acceptable levels then there may be a concern 
for noncarcinogenic effects. This risk evaluation identified 
the americium and plutonium radionuclides as posing the 
greatest carcinogenic risk. Carcinogenic effects were 
evaluated to determine the potential increase in cancer 
deaths due to contaminants. As described in the National 
Contingency Plan (NCP), an excess cancer risk in the range 
of 1 chance in 10,000 to 1 chance in l,OOO,OOO is considered 
to be a maximum acceptable range of risks. Using EPA 
exposure guidelines, inhalation of particulates with 
americium and plutonium present would result in an excess 
^.,..^.,. .ZrL ,.r 1 “.,1 “s-95 TLn r:cL occnrio,c.A w;fh A;,~,-t ~“,,~,., ,lon “s I ““& .,* -a, . ..- ..“.\ ““1--.-l”” 1.1. _..“_I 
external exposure from americium would result in an excess 
cancer risk of 1 out of 3. 

The final results of the Preliminary Risk Evaluation indicate 
a need to conduct an interim action, wiih ihe predominani 
risk drivers being americium and plutonium. Additional 
information on the Preliminary Risk Evaluation for Pit 9 is 
in the Administrative Record. Threatened releases of 
americium and plutonium from this site, if not addressed by 

Pit 9 waste distribution based on historical records. 

the preferred alternative or one of the other alternatives 
considered, may present an imminent and substantial 
endangerment to the public health, welfare, or the 
environment. 

Summary of Alternatives 

The interim action alternatives evaluated as a cleanup of Pit 
9 are the following: 

Alternative 1 - No Action 

Alternative 2 - In-Situ Vitrification 

Alternative 3 - Ex-Situ Vitrification 

Alternative 4 _ Chemical Extraction and/or 
Physical Separation 

Alternative 5 - Complete Removal, 
Storage, and Off-Site Disposal 

Section 121 of CERCLA mandates that remedies must be 
protective of human heaith and the environment, utiiize a 
permanent solution and alternative treatment technologies or 
resource recovery technologies to the maximum extent 
practicable, and be cost effective. In addition, cleanup 
standards for remedial actions must meet any applicable or 



relevant and appropriate requirements (ARARs, see 
glossary). For alternatives that meet these criteria, a more 
detailed evaluation was conducted. Aside from the “no 
action” alternative, the alternatives chosen above would 
comply with tltose requirements. In general, all 
technologies used to accomplish remedial action on a site 
contaminated with radionuclidcs will result in waste 
materials that require disposal or storage. The final disposal 
of these waste materials is the single largest problem in 
remedial action. 

Since the resources and technology necessary to implement 
this interim action have not been fully identified, the 
i”ili.l:l\” n F,hir .,,.,iA” ir r,T”t:“nn”t ,,nnn ,hn r,,rrrrrh,l ..,...“..“., “& L.l.l “-&.“., .., ~““...lb.,z.. YyY., . ..- _I”IIII~.“. 
selection of a cost-effective technology which meets the 
clean-up criteria. 

Alternative 1 - No Action 

The Superfund program requires that the “no action” 
alternative be evaluated at every site to establish a baseline 
for comparison. Under this alternative, no further action 
would be taken at the site to prevent exposure m 
radionuclide (i.e., americium and plutonium) contamination, 
although decay and dispersion of the radionuclides would 
occur over a long period of time (over 250,000 years). 
However, existing institutional controls would be 
maintained. No costs would be associated with the “no 
action” alternative. 

Alternative 2 - In-Situ Vitrification 

!,!.S~!,~ Vi!rifica!;o” is 8 nmrrCe in whirh the mntrrmin;l,,=rl r.---‘.” . . . . . . ..-.. ..” __...” . . “.I_ 
material is heated to its melting temperature, then is allowed 
to cool and solidify to a glassy mass. Vitrification is a high 
energy consuming process. In the In-situ Vitrification 
process, electricity is applied to electrodes placed in the 
ground Over ibc waste mass. The ground and wasic mass 

heat and melt, and the melting zone grows downward. A 
hood to catch gases is placed over the zone, and the gases 
are treated or removed to prevent air pollution. Presumably, 
the radionuclides (i.e., americium and plutonium) would be 
trapped, and some radiation would be attenuated (reduced to 
a lower energy state) by the resulting material. The 
estimated cost to currently implement this alternative is 
approximately $52.5 million; however, additional research 
and development would be necessary prior to use of this 
technology for the proposed application. 

Alternative 3 - Ex-Situ Vitrification 
v;,r;T’ #. *r2 I,,” rn,,lA ,Icn hr n..rt-nrmh fin ~“r.\,,trrl mntrr;.,c 1.1.. I.-“..“.. -“-.-“..I” I-rl ..1.... __“.._I._ -.-. I_ . .._.“.._.” 
on-site in an electric furnace or in a rotary kiln, both called 
Ex-Situ Vitrification. In the first process, the materials 
would be melted and poured into molds, while in the 
second, the contaminated materials are heated in a rotary 
< ., kun to form a soiid mass. ’ “’ ’ ” Anlrnoug” mc srcond process may 
not necessarily produce a solid single mass, it may reduce 
availability of the radioactive constituent for leaching and 
may be more appropriate for containing radioactivity. The 
resulting products in either case would be returned to Pit 9. 
This process would be conducted in compliance with the 
RCRA requirements for haiardous and solid waste 
management, in accordance with Section 121 of CERCLA. 
The estimated cost to currently implement this alternative is 
approximately $51 million; however, additional research 
and development would be necessary prior to use of this 
technology for the proposed application. 

Alternative 4 - Chemical Extraction 
nnrllnr Phvcirol Cnnsrstinn . . . . ...“. I..J”...“. “..Y..‘Y..“.. 

The contaminated materials requiring treatment would be 
removed from Pit 9 and placed into a processing unit. 
Cleanup criteria will be applied to determine which 
materiais wiii bc removed from or returned to the pit. The 



removed contaminants arc then treated using several 
chemical or physical separation methods. Physical 
separation uses mechanical methods such as wet or dry 
screening, flotation, gravity concentration, sedimentation, 
and filtration to separate mixtures of solids and concentrate 
the contaminants. Chemical separation uses chemicals to 
remove contaminants from the soil. The object of the 
separation technology is to concentrate the radioactive 
contaminants by chemical extraction, with the aim of 
thereby reducing the volume of waste for disposal. This 
process would be conducted in compliance with the RCRA 
requirements for hazardous and solid waste management, in 
accordance with Section 121 CERCLA. The estimated cost 
for this alternative is approximately $115 million, which 
includes approximately $65 million for treatment, interim 
storage, and off-site disposal (when it becomes available) of 
materials not returned to the pit. 

Alternative 5 - Complete Removal, Storage, 
and Off-Site Disposal 

This alternative would require the complete removal of all 
the waste and conraminared soii within Pii 9. Tic wilsic 
would then be placed in interim storage, pending availability 
of off-site disposal facilities. Off-site disposal could be 
considered for cithcr temporary storage or permanent 
disposal. The purpose would be to limit the exposure of 
INEL workers and the environment to the radionuclides 
(i.e.. americium and plutonium). A removal/packaging 
facility and interim storage facility would need to be 
provided for this alternative. The waste materials would 
need to bc stabilized so that they may be transported more 
easily. This process would be conducted in compliance 
with the RCRA requirements for hazardous and solid waste 
management, in accordance with Section 121 CERCLA. 
The estimated cost for this alternative is approximately $445 
milli,rn whirl7 i”r,,,,+< il”nmyimltP,” WQ” rnilli”” . . . . . .._... ..-.. . .._. “-_” -Tr _I.________., ___ ~~.~~ 
required for interim storage, treatment, and off-site disposal 
whet1 it becomes available. 

Evaluation of Alternatives 

The preferred alternative for a cleanup of Pit 9 at the INEL 
is Alternative 4 - Chemical Extraction and/or Physical 
Separation. Based on current information, this alternative 
would appear to provide the best balance of trade-offs 
among the alternatives with respect to nine criteria that EPA 
uses to evaluate alternatives. This section profiles the 
performance of the preferred alternative against the nine 
criteria, noting how it compares to the other alternatives 
under consideration. The nine remedial evaluation criteria 
arc listed on the following page. The Evaluation of 
Alternatives table on page 7 evaluates each alternative based 
on these criteria. 

,“’ 

Overall Protection of Human Health and the 
Environment 

‘The primary objective of this interim action is to reduce 
exposure of workers, the public, and the environment to 
contaminants. Alternatives 2,3,4 and 5 would lower the. 
chance of migration of contaminants, thus reducing the risk 
of exposure to the public and the environment. Alternatives 
2,3,4 and 5 would also provide long-term protection to the 
public and the environment, since the contaminants would 
be removed or contained in those alternatives. Alternative 1 
would not protect the public and the environment from 
contaminants. 

Compliance with Applicable or Relevant and 
Appropriate Requirements (ARARs) 
C..L.“d 0 -6 tlrp WPD ,.,*-:+Ypr ““A rlaF:“ec ^^“l:^.TL~l:,., 
YYYy... A., “1 L11.. *..,A bI”llii.“l ‘.A&” Y*ll.l~o YyyLL’Y”..LL,, 

relevance, and appropriateness; adds the “to be considered” 
(TBC) category of guidances and advisories; and requires 
compliance with ARARs for various actions. The TBCs arc 
discretionary, not mandatory, and they may be used to . .-.- compiement ideniifiea Awws. Aii aiiernatives wouid meet 
applicable or relevant and appropriate requirements of 
Federal and State environmental laws, in accordance with 
Section 121 of CERCLA. The preferred alternative, and 
Alternatives 3 and 5, would involve the excavation and 
placement of waste, thus making the RCP.A land disposal 
restrictions (LDRs) potential ARARs, since some wastes at 
this site were found to be RCRA-listed and RCRA- 
characteristic wastes, based on historical records. The listed 
waste residuals generated in these alternatives that are 
treated below the “best demonstrated available technology 
(BDAT) requirements will be delisted (i.e., shown to be 
non-hazardous waste), and thus no longer subject to RCRA 
Subtitle C (hazardous waste) disposal and closure 
rP”llirPnlP”tC .-I” ..-...-... “. ThP waste ,&!J& cfi!j!d then be F.anaLyd _..- 
in accordance with the RCRA Subtitle D (solid waste) and/ 
or State solid waste disposal and clo<ure requirements. 

Long-term Effectiveness and Permanence 

Alternative 4 provides the best long-term effectiveness and 
permanence since the predominant risk drivers (americium 
and plutonium) will be reduced to below clean-up 
requirements and the concentrated residuals (i.e., product) 
will be removed from Pit 9. Although In-Situ and Ex-Situ 
Vitrification have never been demonstrated commercially 
on materials similar to those located within Pit 9, it is 
anticipated that the effectiveness of Alternatives 2 and 3 
would be long-term. Alternative 5 would not provide long- 
term effectiveness and permanence until off-site disposal 
facilities become available. 

- 
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Reduction of Toxicity, Mobility, or Volume 
through Treatment 
AI..--.... 1 .L- ,...,. L ._^^._^_. ^C.L^ ̂_^_:^:..- ̂ ..,a t,,,ci,,,a,,“c .+, L,,, U”&jr, L‘~“LIII~III “I LllC ‘lIII~LLCI”III Llll” 
plutonium, best meels the criteria since it would reduce the 
volume of contaminated material and reduce the toxicity of 
treated wastes by removing, and concentrating the 
contaminants (i.e., product) which would then be put into 
interim storage for off-site disposai. Aiternatives 2 and 3 
would reduce the mobility, volume and toxicity of the 
conlaminants. These alternatives through treatment would 
only trap, not destroy, the radioactive contaminants within 
the vitrified material which would then be left in place or 
redisposed in Pit 9; therefore, a large quantity of residuals 
would remain within Pit 9. Alternative 5 does not meet this 
crileria since the material would only be packaged and 
placed in interim storage, awaiting final rreatment and oTf- 
site disposal. 

Short-term Effectiveness 

Alternative 2 provides the best overall short-term 
aCCa^t:.,a”arr I.,, +.-“*:^” ,r‘, .,.A:~“̂ t:.,a ,...,en.:“l in ..llrP lllllll”n11.Ta YJ LL’YL..‘6 L..l LyyI”yII..* ll,‘4,111”l &&, p’y.a 
with minimum impact to the environment. This alternative 
also provides the best protection to the community and 
workers during remediation activities. Alternative 3 
requires more handling of material than Alternative 2, due 
io ihe excavaimn occurring in Aliernaiive 3, bui icss ihan 
Alternative 4, since additional treatment processes and 
handling of treatment residuals would be required in 
Alternative 4. Alternatives 2 and 3 would require building a 
treatment system to treat any gases that might be generated 
during the vitrification process. It is estimated that 
Alternatives 2 and 3 would achieve remedial objects within 
2 and 4 years at a minimum, respectively, since they are not 
currently available for commercial use al this time and 
would require additional research and development prior to 
application for Pit 9. Alternatives 4 and 5 would require the 
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construction of a system to aid in the protection of the 
community and workers, and to minimize the environmental 
impacts from interim storage of the wastes from Pit 9. 
Siuragc of ihe iargc quaniity of packaged wasie in 
Alternative 5 could potentially pose a radiological hazard to 
the workers, community and environment. It is estimated 
that Alternative 4 would achieve the remedial objectives 
within 3 to 4 years. Wastes from Alternatives 4 and 5 that 
arc destined for storage, would require 15 years, at a 
minimum, in interim storage before off-site disposal. 

Implementability 

Alternative 4 is the best alternative under the 
implementability criteria since similar processes have been 
demonstrated in field operations and have been used to 
remediatc similar radiologically-contaminated sites. 
Because this technolow has not hew widelv nnnlird to _, ~~~~~ ~~~~ ~~~~. .-.., -rr...- .- 
complex mixed waste sites, Alternative 4 would include test 
phases which would take approximately 9 months to 
complctc. Alternatives 2 and 3 are not currently available 
for commercial use, and have never been demonstrated on 
,.:“.:1”_..,^“.^ . ..^^.. ,.,. .L^^^ I^^^‘..., I . . . . . . ..- 11:. n .7111111(11 W”>lb ,yp3 ‘la LII”>Lz ,UL‘,lG” w 11,111, ‘l, 7. 
Alternatives 3, 4 and 5 would require rcpcatcd handling of 
the waste, while Alternatives 4 and 5 would also require 
constant monitoring of an interim storage area. Storage and 
off-site disposal volumes in Alternative 5 would be 
approxlmatciy IO to ZU times targcr than those in 
Alternative 4. Alternative 5 is currently not implementable 
since there arc no available off-site disposal locations for 
this type of waste. 

cost 

The costs presented are rough estimates. Actual costs 
wouid vary based on the finai design and detaiied cost 
itemization. The cost estimates contain all expected 
expenses, which include design, project management, 
subcontract fees, storage and off-site disposal, etc. 
Estimated costs are shown on the Total Cost Comparison 
table (see page 9). Cost estimates show Alternative 2 to be 
the lowest cost alternative, and Alternative 5 to be the 
highest cost alternative. The other costs for the additional 
alternatives fall within that range. Capital costs and 
operating and maintenance costs for the five alternatives 
would vary from highest to lowest in the following order: 5, 
4, 3, 2 and 1. The estimated cost for Alternatives 2 and 3 
are based on costs for those technologies that would need to 
be verified in research and development prior to 
im”lPmrntatinn altPrnlti”Pc d ami 5 inrlde intrrim r.-...- ._._..___. ...._...I...__ ._.._ I ..._._I_....-....t 
storage and off-site disposal costs at approximately $1,600 
per cubic foot. 

State Acceptance 

IDHW has been involved in the preparation of this Proposed 
Plan and comments received have been incorporated. This 
Proposed Plan is issued with the concurrence of IDHW. 

Community Acceptance 

Community acceptance will be evaluated after receipt of 
comments. The Agencies seek comments on the Proposed 



Plan including the proposed delisting of the listed waste 
residuals for the Preferred Alternative and Alternative 3. 
The Agencies will review and consider public comments on 
.L:- D- ̂ ^^,. ̂ -I In”.. ““A . . ..I. : ̂ ^_I-_. ^*- ““...“.o”tr :” *I.- LlllJ I L”~“JCY I xl11 ‘uh” v”111 “1LU~V&“LC CVUIIIIIIIL~ 111 Clll 
decision process. The Responsiveness Summary portion of 
the Record of Decision for the Interim Action will provide 
responses to public comments. Written comments and 
verbal comments given at the public meeting will receive 
cquai consideration. 

Summary of the Preferred 
Alternative 

In summary, Alternative 4 - Chemical Extraction and/or 
Physical Separation would achieve substantial risk reduction 
through treatment of the radionuclides (i.e., americium and 
plutonium) and by providing for the safe management of 
other material that will remain on-site. Alternative 4 
achieves this risk reduction more quickly than any of the 
other alternatives, and at B substantially lower cost than 
Alternative 5. Therefore, the preferred alternative is 
believed to provide the best balance of trade-offs among 
~ltll.“.t:.iOC .li;lh me-nort tn tl.0 m,ll,.l+;n” rr;trril Y,,“.,.Y.,,I~ ..,.,, .““ll”-. .” . ..- I.“.-“..“..- . ..-1. “. &scd 0” 
the information available at this time, DOE, EPA, and 
IDHW believe the preferred alternative would be protective 
of human health and the environment, would comply with 
ARARs as specified in Section 121 of CERCLA, would be 
cost cfiective, and wouid uiilizc pcrmaneni soiuiions auu 
alternative treatment technologies to the maximum extent 
practicable. Because it would treat the radioactive 
contaminants (i.e., americium and plutonium) in Pit 9, the 

remedy also would meet the statutory preference for the use 
of a remedy that involves treatment as a principal element. 
If this alternative cannot be implemented, based on results 
,.F ,Ln to”* “lrlrn.. *La +-:““I “r,i,+” cm. Di, 0 ra...nAin,i,.n ~,,i~, “I LB,.. L1.7. p.,LLY’U, ,a.- I1.I”. “I,,.,,, &“, A ,. , LI,,I*YL”,.Y,. . . . . . 
be determined in the RI/FS for the TRU Contaminated Pits 
And Trenches (OU 7-13). 

Alternative 4 would include two test phases: a Proof-Of- 
Process (POPj and a iimiied Produciion Trsi (LPT). The 
test phases would be performed within the interim action for 
Pit 9 prior to full-scale remediation to prove the best and 
most cost effective technique, or combination of techniques, 
and will be utilized in the remedial design. Both the POP 
and LPT phases would involve the same processes, area, 
and impacts as the remediation phase, but on a smaller 
scale. EPA and IDHW will be involved in the review of the 
test design and test results, and the establishment of risk- 
based clean-up levels. The POP phase would use minimal 
equipment to prove that the proposed process(es) would be 
effective in treating americium and plutonium. The LPT 
phase would be a small-scale demonstration that all 
integrated systems would function as proyiosed, to give a 
hioh cbnwe of confidence that ~11 svstems are reliahlc -.P- -- p___ __ -- - ..-. .~.. .,~~~~~~~ ~~~ 
before full-scale remediation would begin. One of the goals 
of the POP and LPT is to minimize the amount of waste 
created. Implementation of each successive test phase 
would not be allowed until successful completion of the 

F..>1 ̂ ^^1^ _^-^ _1:^.:^_ ..^.. 12 _^^_.:_^ p’e’mi” phase. r”ll->Ga1G LlilllCYLdU”ll W”“I” 1cq”uL 
characterization, retrieval, storage, and/or treatment, as 
necessary, to remove the americium and plutonium within 
Pit 9 to below clean-up levels. 



Contaminated material requiring treatment would be 
excavated, as necessary, using specialized retrieval 
equipment or traditional equipment such as backhoes and 
from-end ioaders, or a combinaiion of such. Kaieriai 
rctricved from Pit 9 would be characterized and segregated 
for input into the selected treatment process(es) (i.e., a 
physical separation and/or chemical extraction unit). The 
treatment process(es) would result in three products: the 
clean material which meets the criteria for rcdisposal into 
Pit 9, tbc products which would contain contaminants, and 
the mixed-waste residuals which require interim storage 
awaiting off-site disposal. 

A barrier will be constructed to Protect the Pit 9 workers, 
the INEL workers, and the public from hazardous and 
radioactive materials. Pit 9 remediation will be 
accomplished in such a way that worker and public safety 
are no! cotnpromiscd. To nrcnmnlich this~ all possihlc ~~~~~~~~r~~~~~ ~~~ ~, 
catastrophic events will be considered for Pit 9 remediation. 
Thcsc events will include both Natural Phenomena (i.e., 
earthquakes, high winds, flooding, and lighting) and 
Operational Events (i.e., fire, explosion, nuclear criticality, 
*_.:_- ^^. 2”:s ..^ ^.^ \ 1.. “AA:.:“.. .^ ^,1,1-^““:-” . . ..^“.Ll^ LA,“L,““““L Idll”IG, rib.,. 111 “YYILL”,, ,I, ‘LUWC”.x”~ p”m1”‘c 
catastrophic wents, plans for handling design issues such as 
adequate confinement systems and contamination control 
will be developed to ensure that contaminants are 
maintained in and around Pit 9. This would prevent the 
spread of radioactive or hazardous contaminants to working 
areas or the environment during normal operation, and 
would be minimized if a Natural or Operational Event 
occurred. 

The criteria for residuals returned to Pit 9, or for waste to be 
left in place in the pit, will reduce concentration of 
contaminants based on the following performance criteria 
(as appropriaiej: ij a current indusiriai scenario of5 i@’ 
for carcinogenic risk or 4 hazard index for 
noncarcinogenic health effects; or 2) less than BDAT 
requirements. 

Treatment standards for contaminants presenting an 
unacceptable risk will be: 1) average concentrations of 
transuranic isotopes in residuals (i.e., treated waste streams) 
being returned to Pit 9 will be 40 nanocuries per gram; and 
2) Wastes and/or materials in Pit 9 containing 210 
nanocuries per gram transuranics will be treated to reduce 
the volume by >90% prior to returning to the pit; and 3) for 
materials being treated and returned to Pit 9, all applicable 
ARARs will be met. 

Storage and management of mixed-waste containing 
transuranic isotopes (i.e., product) will be accomplished in 
accordance with all ARARs and TBCs, until an ultimate 
disposal facility is identified under the TRU Contaminated 
D:.” A”,4 T-^^^L^^ ,nr, 7 1-2, “An ^_ .L^ ,S,AP 7 I II., ~1,” llrllrl,rU ,“Y ,-‘J, ,,“” u, LUG “*II”-, 
Comprehensive ROD. Following treatment of americium 
and plutonium, Pit 9 would be backfilled to above grade and 
sloped to encourage drainage away from the pit, 



Public Involvement Opportunities 

Public input is critical to the CERCLA process, and the 

The following public involvement activities or opportunities 
have been, or will be, available: 

Public Meeting. During the 30-day comment period, a 
public meeting is scheduled as listed on the last page. 
Verbal comments will be accepted at the meeting on the 
Proposed Plan. 

Written Comments _ Written comments arc encouraged 
and should be addressed to Jerry Lyle at the DOE Field 
Office, Idaho, at the address listed on this page. 

Questions - If’you have questions concerning the Proposed 
Plan or other INEL issues, please call the INEL Community 
Relations Office at the phone number listed on this page. 

The Agencies need your comments on this Proposed Plan 
ana me Preferred Aiternarivc presented. Aii commenrs, 
verbal or written, will be addressed in the Responsiveness 
Summary portion of the Record of Decision scheduled for 
early 1992. 

Addresses 

Mr. Jerry Lyle, Acting 
Deputy Assistant Manager 
Environmental Restoration and waste Management 
Department of Energy Field Office, Idaho 
785 DOE Place 
Idaho Falls, ID 83401-1562 

Mr. Reuel Smith 
INEL Community Relations Office 
785 DOE Place, MS 3902 
Idaho Falls, ID 83401-1562 
(208) 526.6864 

Mr. Wayne Pierre 
Environmental Protection Agency 
Region 10 
llnn c:...l. A.,,.“.... lb”” .J,nu, t7”LII”C 
Seattle, WA 98101 
(206) 553-7261 

Mr. Dean Nygard 
State oi idaho 
Department of Health and Welfare 
Division of Environmental Quality 
1410 N. Hilton 
Boise, ID 83706 
(208) 334.5879 

Acronyms and Glossary 

Action Plan - Document which defines the schedule and 
procedures for implementing the Interagency Agreement 
(IAG), the agreement between DOE, EPA, and lDHW 
implementing CERCLA at the INEL. 

Adminishtive Record - Documents including 
correspondence, public comments, Record of Decision, 
technical reports, and others upon which the Agencies base 
their remedial action selection. 

ARARs - (Applicable or Relevant and Appropriate 
Requirements) - “Applicable” requirements mean those 
clean-up standards, standards of control, and other 
substantive environmental protection requirements, criteria, 

0 . . . . I.~~~.,... or iimitatiom pomuigatcd undei~ Fcdcr~ai Or 3cavz mw wan 
specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other 
circumstance at a CERCLA site. “Relevant and 
Appropriate” requirements mean those clean-up standards 
that address problems or situations sutttctentiy similar to 

those encountered at the CERCLA site that their use is well 
suited to that particular site. 

BDAT - (Best Demonstrated Available Technology) - 
“Best” is defined as that technology which offers the 
greatest reduction (based on a statistical analysis) of 
toxicity, mobility, or volume of the,waste. To be 
“demonstrated” a treatment technology must be 
demonstrated to work at a full-scale level (i.e., technologies 
available only on a pilot- or bench-scale are not considered 
demonstrated). To be “available” a treatment technology 
rn?!S! be commercia!!” available, 

CERCLA - (Comprehensive Environmental Response, 
Compensation, and Liability Act, commonly called 
Superfund, implemented by 40 CFR 300) -Act which 
. . . . L8Z.L.. --^--^- .^ :_I^_.:r ^:.^_ . ..L^.^ I_^__^_,, ^..^ C>Ld”II>LIS~ a p”“~iau L” 1”“‘LLuy DLLC> WurlC II‘w.LII”““I 
substances have been, or might be, released into the 
environment and to ensure that they are cleaned up. 

curie -A unit of radioactivity equal to 3.7 X 1O’O 
disintegrations per second. 
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HWMA _ (Hazardous Waste Management Act) - Idaho’s 
law which governs hazardous waste. 

hazard index - A numerical value that represents the sum of 
hazard quotients, when the hazard index exceeds 1, there 
may be concern for potentially non-cancer effects. 

in&-rim action - Actions to remcdiatc sites in phases using 
operable units as early actions to eliminate, reduce, or 
control the hazards posed by a site or to expedite the 
completion of total site cleanup. 

nrired-wnrfe - wsta that contains both radioactive materials 
and hazardous waste as defined under 40 CFR 261. 

mrent - One-thousandths of a Roentgen-equivalent-man, a 
unit of radiation which correlates to biological damage in 
.L.. L...-^^ ,_^A.. ,I..^ .^ _^_I:^.:^^ LIIG I1”111‘l11 ““YY “UC L” i”“I”LI”II. 

nanocurie - One-billionth of a curic. 

NCP - (National Contingency Plan, implemented by 40 
UK 3”“) - ~t’ne basic poiicy directive ior icderai response 
actions under CERCLA, including the procedures and 
standards for responding to releases of hazardous 
substances. 

NPL - (National Priorities List) - A list of sites designated 
as needing long-term rcmcdial cleanup, whose purpose is to 
inform the public of the most serious hazardous waste sitcs 
in the nation. 

operable unit - Separate response measures, consistent with 
a permanent remedy utilized to facilitate faster action at 
sitcs. 

HCIOl - (Resource, Conservation and Recovery Act, 
implemented by 40 CFR 260) -Act which defines 
hazardous wasw and rhe requiremcnrs for deaiing with 
hazardous waste. 

residuals _ Those wastes that have been treated and will be 
evaluated for return to the pit. 

Responsiveness Summary - The part of the ROD (see 
below) which summarized significant comments received 
from the public and provides the Agencies an opportunity to 
comment “on the record”. 

RI/FS - (Remedial Investigation/Feasibility Study) -A 
document which describes the characterization of the nature 
and extent of contamination and the evaluation of potential 
remedial options. 

Preliminary Risk Evaluation Scenarios - The different 
settings which are evaluated for risk. For example, the 
current hypothetical occupational scenario used in this Plan 
was that of an exposure frequency of 250 days per year and 
^” ^-I^^..“~ A .,_^ *:.... ^C1< ..^^_I Y&l ‘c”y”aY’” YULLlll”hl VI &_I .‘ca,.,. 

ROD - (Record of Decision) Document which is a 
consolidated source of information about the site, the 
remedy selection process, and the selected remedy for a ^--^_ cieanup under UzxLL.4. Contains the Responsiveness 
Summary (see above). 

SARA - (Superfund Amendments and Reauthorization Act) 
-Act signed into law in 1986 that increases the :evel of 
public and state involvement in the CERCLA process. 

Transuranium Radionuclide - Any radionuclide having an 
atomic number greater than 92. 

Transuranic Waste - Without regard to source or form, 
waste that is contaminated with alpha-emitting transuranium 
radionuclides with half-lives greater than 20 years and 
concentrations greater than 100 nCi/g at the time of assay. 
U*3AE nfFia,rl Fl~mnntr ,.ll” AnlnrminP ,h*t *+I.,,. .,l”h. ..-““” “. I .l.“l.l.l&l,..l) *“.. “I.bL.I,.I,v ,,,“& vL,ll, “,~“” 
contaminated wastes, peculiar to a specific site, must be 
managed as transuranic waste. 
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